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1
Introduction
Network slicing is a concept defining NR system behaviour to allow serving diverse 5G requirements, in a differentiated manner. Studies on its technical realization are progressing in SA2 and RAN3, resulting already in fundamental requirements consolidated in TR 23.799 [1] and TR 38.801 [2]. From the key principles established for support of network slicing in RAN, we shed light on the requirements towards procedures for selection of a particular Network Slice, which may be of relevance for RAN2, in context of designing System Information for NR. 
2
Discussion
2.1
Slicing in CN
Network Slicing originates in CN domain, which will be responsible for slice functionality configuration and management. How RAN slicing can be realized and helpful for appropriate traffic steering and service offering will highly depend on functional split, mapping control and configuration of radio network. However, initial selection of a cell by the UE and utilization of radio access principles is inevitable step of the slice selection path and contributes to the overall process.
As assumed by the SA2 scenarios on Network Slicing without slicing the Radio, cell selection remains transparent (see Figure 1). There are no specific requirements for the step 1, i.e. the UE is supposed to select RAN. The UE assistance in slice selection becomes an important factor after getting connected to the RAN, by providing to the Network Slice Selection Assistance Information (NSSAI), provisioned beforehand with Attachment procedure. Handling of the routing and final retuning to certain slice is clearly required after entering CONNECTED state.

Figure 1: Selection of a Network slice instance, as per Figure 6.1.5.2-1 in [1]
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Where:

1. UE selects RAN
2. The UE initiates RRC connection providing PLMN information, UE identity (if NGUTI is not available), UE capabilities, NSSAI (if available), NGUTI (if available). The UE also initiates an NG Attach procedure (or equivalent mobility procedure). 
During connection phase, the UE should be able to provide the assistance information for Network Slice Selection, and slice selection functions can make use of the attributes following regular RRC frame work and procedures.
Observation 1: Network slicing will have impacts to Connected UE procedures.
2.2
Slicing in RAN
As a matter of importance for further RAN involvement in Network Slicing, RAN3 agreed several key principles. In summary, the assumptions discern use cases that require resource isolation and making slice available at a cell level, but at the same time allow implementation specific approach for slice enabling. In particular, we refer to the following requirements:
RAN awareness of slices
-
RAN shall support a differentiated handling of traffic for different network slices which have been pre-configured. How RAN supports the slice enabling in terms of RAN functions (i.e. the set of network functions that comprise each slice) is implementation dependent. 
Resource isolation between slices
-
RAN shall support resource isolation between slices. RAN resource isolation may be achieved by means of RRM policies and protection mechanisms that should avoid that shortage of shared resources in one slice breaks the service level agreement for another slice. It should be possible to fully dedicate RAN resources to a certain slice

Slice Availability 
-
Whether a network slice is considered as a service and whether network slices are available over different cells of the RAN in a scattered or continuous way needs to be studied. As an example, the effects of network slice availability over idle and connected mode mobility shall be analysed
Generally, related RAN and UE awareness of slicing will depend on how the Slice Availability and Resource Isolation will be specified. There seem to be some freedom allowed in enabling the slicing by RAN, but availability and isolation of network slicing will likely require revision of standardized means for resource use. These areas of particular interest of RAN2 are discussed in [4] and [5]. Particularly, we think the investigation of the following use cases should help in shaping RAN support for slicing:
· Multiple slices served in a regular cell

· Slice specific cell 

While the first scenario concern active service sessions (ongoing calls) and appropriate management of slicing streams may be managed by RRM means, the latter may require allocation of a cell to specific (slicing) purpose. Signaling for a cell isolation is typically realized by System Information. Due to the fact that RAN2 is currently designing System Information for NR, we believe it is important to consider Network Slicing component. Most importantly, the broadcasted System Information in NR may have “scattered” content and include only a limited number of most essential and most frequently transmitted parameters that are needed to acquire other information from the cell. Hence, RAN2 should understand RAN slicing concept before concluding the currently studied point:
· FFS Whether there are cells in the system where the UE cannot camp
Given the need to limit essential information to the absolute minimum, one approach could be to define slicing as transparent to System Information and therefore to Cell Selection process, however this wouldn’t be streamlined Network Slicing, as actual slice availability and isolation could be realized in subsequent tuning procedures. 
Observation 2: If there are NR cells that the UE cannot camp, Idle UE procedures can be used for availability and isolation of a slice specific cells. 

2.3
UE awareness of slices
UE involvement in Network Slicing is inevitable. As addressed above, SA2 has agreed that after the UE has registered with the network, it will be assigned and provisioned with identifiers that facilitate RAN to forward the traffic according to needs. The UE may provide assistance information to the network that can be used to select further an appropriate network slice. 

Before getting to active session steering the UE passes Cell (Re-)selection procedure. In the light of the RAN slicing requirements, major question is whether slicing can be transparent to the UE in IDLE?

Utilization of System Information provides gain by filtering non-provisioned UEs out already prior access attempt, i.e. in cell reselection phase, as well as realize complete isolation of the dedicated cells. However, it is not clear whether this requirement is essential in the light of transparent concept of network slicing and clarification of the approach is necessary, especially in case scattered System Information. 

Proposal 1: It is proposed to study Idle UE mode and RRC impacts in association to supporting Network Slicing in RAN, including resource isolation and slice availability.
3
Conclusions
This contribution takes as a baseline RAN3 and SA2 requirements on Network Slicing. Both WGs have developed conceptual view on slicing realization. The contribution elaborates on RAN slicing conceptual aspects that may impact UE procedures, while at the same time may be of relevance for RAN2 in context of designing System Information for NR.
Observation 1: Network slicing will be realized with impacts to Connected UE procedures.
Observation 2: If there are NR cells that the UE cannot camp, Idle UE procedures can be used for availability and isolation of a slice specific cells. 

Proposal 1: It is proposed to study Idle UE mode and RRC impacts in association to supporting Network Slicing in RAN, including resource isolation and slice availability.
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